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Abstractor JP1 021 5021 

PROBLEM TO BE SOLVED: To obtain a 
semiconductor laser device which prevents a 
drop in a transverse electric(TE)/transverse 
magnetlc(TiVI) polarization intensity ratio due to 
a difference in thermal expansion coefficients. 
SOLUTION: An n-type clad layer 2, a light 
guide layer 14, a multiple quantum well active 
layer 1 5, a light guide layer 1 7 and a p-type 
clad layer 8 are formed on an n-type GaAs 
substrate 1 . The multiple quantum well active 
layer 15 is constituted of two well layers 5 and 
of a barrier layer 16 between the respective 
well layers 5. The p-type clad layer 8 
comprises a stripe-shaped ridge. An n-type 
current blocking layer 10 which has a function 
to block a current and whose coefficient of 
thermal expansion is larger than that of the p- 
type clad layer 8 is formed on both side faces 
of the ridge at the p-type clad layer 8. An 
optical intensity in a TE mode is larger than an 
optical intensity in a TM mode, and the light 
guide layers 14, 17 and the barrier layer 16 
have a tensile strain with reference to the well 
layers 5. 
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1 

\=m±izm^^iX. n (nli2jy_h<7)S^) SO#F 
mtminm<^pmc0^co ( n - 1 > SORE^^:*'' 

2S«Som2 ^ 7 >y KJii: . 1uffill2 ^' 7 -y HifcpU 

Buism 2 7 y H Ji i 0 hmmm.m^i}^iz^\'^m i 

M<omSS:^D y ^ S i: . ffriem 2 ^' 9 «y H Ji<0 U >y 

Rt/mmm^y^u >y ^ ji±{cj^^$ ni, 3 y ^ h a i: 

^ h'S. B!|fEm25liXf-^ JtT/BulE ( n - 1 ) go 
WMJliOii'-=5:<:i:t B!lienJl<0#FSti*t LT 

[ msm 2 ] HtriEm 1 3fe>y-f h'S*^*iuiB««tcM lt 
mm. 

s.t/miiB ( n - 1 ) mcommmcr^xiK tmmi 
izMLx^i^rnKfii^i^Lx^^tzbimit-rhm 
^ 1 lefgio^ft 1^ -if iia. 

[ 5 } miiS^ 1 3t;<r-f Kil . Hufe^ 2 7t*'>f H 

b5K ( n - 1 ) m<ommm. mm i se^a-, Rum 

comm^ L, i: L . Buiem n JiO#Fil0^fh(7)JiiJ¥& 
nXL« t Ufc^-^fc. lufB^I-^SSOsi^^. 0. 00 
97XnxLw ydVJ±b^:hXol>Z^^^tlhZti 
#mi:-rSif^3IBK<0^^f4tl^-if8ia. 
m^ms] MtEnti, 2T'S)2>::i:S:#@tfc-rsi9 

5 ie«i<7)^f<sk -if ^a. 

[0001] 



(2) i^^^l 0-2 1 502 1 

2 

S!l^:i:'c^jSi: fC^v%^,iiS^^#:^-ifiiatcl8-r 
!>. 

[00021 

[t¥3|50Sffi] ifi^. 0. 6^tm=i:t=%lg^:^^J^I 
nGaAl PiK<0«^^fflV^f^#-fei}i#*jsP-i?^a*« 

{i, TM (transverse magnetic) 
10 t/diZtti'tTE (transverse electr 

i c ) ^<r>^mt. EB*>. TEyTMmmimti:m< 

[0003] 07{i. fie*<o^f<sU-i^S<o-fia|S> 

5^ t T V ^ S , 2|s:«?ljT-J± . 6 8 0 n m^l,Z^mm^^^ 

^«s^'-ima^c^v^Ti»B3-r -s ^ t ic-ri. . 

[0004] nMGaAsS;Kl_htCJi. *t>l. 7//m 
<nW^i:^L. nStfOIno.6 (Gao.a Alo.7 ) 

0.5 Pt^t,m&^tiii^y-y]^m2i}imm.^tix\-^i>. 

Z<7)^'yy¥m2±iZlt^ m2 5nm(7)mH^L. I 
20 no. 5 (Gao.5 A 1 0.5 ) 0.5 Pii^i^m^^il^^ 
4 \^mSifim'^^1xX\.^h. HSSifctt, 

[0005] ^^0^M^^#FvS14Ji4{i. *«76 . 5 n 
m<^JSJ|[^^rt. I nGaP*»/?,«Bg§tL^2Oi0#F 
«5i:, C:tL^#Fe50St3EI§ix. *<;4. Onm 
<7)MJ¥t:*L. I no. 5 (Gao.5 Alo.s ) 0.5 P** 

30 [0006] #m»^#F«tt«4±lC{i. ^2 5 nm 
<?3]KJ?^^rL, Ino.5 (Gao.5Alo.8 ) 0.6 P*» 

S7±tC{i. pMiOIno.5 (Gao.3 AI0.7 ) 0.5 

-y KJiSti:. )KiP*-'*«Jl . 7^tmOU •/v'gPtB-fc. CIO 
'J -y 0.25// mcogp^i: 3&»/t> 

[ 0 0 0 7 ] ^ 5 -y HJISOU -y yg5^±(C{i. *«;5 0 
nmcO^Sr^TL. I n Ga P7!)^^>ffim^nS 
40 h®9*^JK^$ixTt^S. :^7>y KiiScJDU •yv'gP^iJ-cO 
Mffllteli. 0jum<0ffiJi^^rL. nMOGaAs 

3>'^'^'hji9±2SiI/SgSrQ>y>?Jll OJL(-{i. ft; 
3. ()xzmcOMi?$r^t, pMcOGaA S3!>>^>#^StL 

[0008] nyrJ'^ hill 1 fc{±. i^iRif. AuZn 

L. GaAs^ltC(±. ^iM^ AuGetAu<?3a 
a*»^.«^$tLl> nfigfllSil 3*i3>;?:7 h LTV>|.. 
50 [0009] ±ie«fia«0^f*cU-ifi|Bic:i5UT. 2 



(3) 

3 

0<7)#FJ15{i. ^7'yHJl2, 8. HJ13. 7 

v^s. ffiffl^^^tti. (# 

a ■ i: LJtJ^tc. Aa/a= (a ■ -a.) /&1fir=7 

[0 0 101 c:«o#F®5<!Ofi^i;^»^{4. te*-h<^ 
3fe!SJS$: . TM^ - 0 t,+^{c:*:# < 10 

•thfz)^. fiP^. TE/TM«3^JSJt2:-h8-tcS<-r 

[0011] H8{4. BTtfO^a^Ci^tt-l. A 1 C7)ffi« 
Jt, S.lX#iI{ci>ttl.li^i7)S;K$r^frv.^|,. I nG 
aAl P^(^?r^5:fflV^3tJ©-&. M;^<-C7)aii^ ^Xtf. 

[00 12] 

STii. ^7>yK«8(4. Ino.5 (Gao.s A 20 
1 0. 7 ) 0. 5 P*^<^1i^$it. Sggyo -y :7a 1 0{4, 
GaAs*>^>1i^$iX|,. L*>L. GaAsCOgftMSI^ 

i&ti, ino.6 (Gao.3 Aio.7 )o.6 pcrmmmm 

[0 0 1 3] «!^T. Mi.li. GaAsSrgEft6 0 0-C 

i:. 09O^EPtC^-rJ;pK. GaAa{4, ItZi^t. ^ 
7-yh'«8«0'J yi^'a5:«-fc{4, ^a«^#FvSttJl4iB!l 

[0014] ClOX h l^XJi. ^S*^#FvSttJi4 30 

$r . o«(^)^ffitc w^:^rrsit*? I 5S ^ J: 3 13®< , 
I|I*>v ^«4^#F?S1S«4 02o<^#FJi (ffiBIS;^ 
m+0. 7%) tc. C«OJ:d^r§|o5i'9l£;:>33&Ji6<i:. 

[00 1 51 laioca^fidtc. mJJ. 3fe 

tfi:»3 3mWB#c7)TE/TM«^^mtcO:55-^p{i, ^2 0 

a. ±iE^5:«?^-r-^<'Sr$fx/ii>«X% -t<^SVl 40 
[00 161 

t . mriBa^(c?^^$^t.i.is 1 i 5 -y h 

Si: . mriem 1 ^ 9 -y )^m±izm&$ti:hm 1 H 
Jii:. m^l^^'-f Vm±izm^^tL. n (-n<421U 50 
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±<^S^) «<7)#FJii:|inena<0#F®<7)S<7) (n 

- 1 ) mcoHmmti)^^m^^ti^^mM.^^-Frmm 

t. 15i2^S*i^#Fv£tt«±t;J^«§^T-S^23t;&M 

^<r>v •7->'^*-f-s^2^imom2 5 -/ \^mt . m 

tern 2 ^ 7 -y K«0 ij -y S^cOMfflOMtcJ^fiS^ ix, Ss£^ 

^ixh^v-^^ymt-h-t^m^^ix. HrrE#fi»^#F 
Hs. m%^2^^ Ym. mfmi. ( n - 1 ) so 
[00171 ifnem 1 Ymim§i^^zn\^x^\ 

oSID^^^Sr^tTV^?,^^, 1512111 ^' 5 >y KJi{4, 
fif-fe, mfBlgl«|5t»-{i:. B?iSmi3t;y>f H^tcBSSLT 

[00181 mi^2%iiA h-a**t!nsa«tcs* LT§i 

mi^\,zn\^x^\-oW)^^^^\.x\^h^2mt^ 
m>. mis^2mt\t. i?fam25t;<r^ b'st::iisstT 

[00191 ifffsis 1 YM. mm2^^ H 

a, at/^ffiB ( n - 1 ) m<mm.m<r)-^xif. mm^ 

a, i!fieii23K;s'-f MfB ( n - 1 ) m<m.mm. 

LT?[o5S 0^^^^^ t-C 3g|5c9-<7)-^fi-OM;p^ 
|!iiana<'D#Fa«0Mi¥2rL» hL. Buiessna^o 
#Fa<0^tf«OMiiSrnXL« t^J^fc:, B>flB?l^ 
5gOS;^«4. 0. 0097xnxL. /diJLhi:^f-6 J: 

[0020] 

ajc7)i|i^f^^— TJiatcov^-ci^^tciiB^-r-S. . Ill 
^7h\JX\^h. 

[002 1 ] 3|!:^SI<7)?^IIT{i:. e!*cOfi^«<OiJiB^i:|SI 
WiZ. 680nm^tC%ffi«:ft^j^^«cP— (fgS 
fc-^V^TiJiBJ-r^C:i:lCi--&. nSGaAs»Kl±fc 
{±. 7/zm<7)JlJS*q|-L, nSOIno.s (Ga 

0.3 Alo.7 )o.5 Vt^tom^'^fi.h-7'yvYm2im 
^§iX-CV>i,. C:i0i?5-y Ha2±{C{i:. *!j2 5nmcO 
MS[S:WL. Ini-x (Gao.s Alo.s ) xP*>^>^ 

"^"^f^h^ii^ Kai 4*^'j^«$nTu-i.. 

[0022] 2|s:^SS<7)}g.^<7);^Jt*<tj!5f5COitSjti:S^-S> 
Illc0;^i<4. H®14*>'5|o5gOMi?^Sr*tTV^ 



5 

ill 4 ) =S-®o*®tW^:^|6jl=5l->5fiic><r-&ct 

i:LJt*&{C. Aa/a= (a ' - a) /ad^VX-^X 

[0023] #Ji«Olg^^ (HZkCO* ) ti. 
^■t-S I nGaA 1 P^iO*J^i7)ffl^^ mUi. I n 
coffl^ (1-x) S-^i.l>C:fcfc<}:0§g^k$-»i:Sii: 

[0024] 1 4±fc{i. ^*fi^=^#FvStt 

ti. $t;6. 5nm«0Mi?$r:tL. I nG a P*-^>1f^$ 
ixi. 2 •o<7)#F« 5 i: , Clix ^>#FJi 5 coStcESS 
tl^i^A. OnmCOMHSr^L. I ni-x (Gao.5 A 

1 0.5 )x Pij^t:>m^^fihmmm\(>ti}^i:>m^^ix 

[0 0 2 5] ttc. 2-o«0#FS5{i. 

«^l<^t&^^^$:ai:t. ^«i:=5:i.Ji<0t&?^$:a 
' i: tJtJ^tC. Aa/a= (a " - a) /a^ir^X 

[00 26] (i. #J1^« 

^■ri. I nGaA 1 p^co^mcomut, mm. I n 

(^m^it^^t 5 i i: (ci "9 ^S^k^-ifrS Ci ii^'Tt I. . 

mmmiSifi. ^-0: 6%cof|-555'9M;^iAa/aSr 

6i:m^-t^ I nOg^ ( 1-x) ^^x.i>ZblZj: 

[0027] ^mm.^n-Wm^ 1 5±tc{i, *«?2 5 n 
m<7)KJ?^*L. I ni-x (Gao.5 Alo.s )x P*» 

HJil 7*«, $«j-0. 6%<05|r>3i'5M»Aa/aS::t 
1 7^tt^fl. I nomifc ( 1-x) Sr^i.SC:i:tc 

[0 0 2 81 ^^S^y^f h*J117±tCli. pS«OIno.6 

(Gao.3 Alo.7 )o.5 P*»^>ffl^$iX-g.i?9>y KJl 
8i}m^^itX\,^h. :77>y h'Ji8«i. MlP*5*«Jl. 7 

0. 2 5/xm£r)g2^t*-'^:^^§^ll.. 
[ 0 0 2 9 ] 7 >/ KSSCO y -y >J|[Pt»-±t{i. 5 0 
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nmOMiiSril"L, I nGaPA^/^1f^$tl^r7>':J':J' 
hJi 9*^Jg^§i^TV^|, . ^ 5 •/ HSStfOU >y i^'SCiJ-O 
MffillWi. *«71. OAimCOK^^^'L. nSOGaAs 

3:^:$':?hJl9±SlXSgiEya-y^Jll 0±tC{±. *«7 
3. 0/zm<0j^2r*L. pS<OGaA s*-^>1i«§ix 

[0 03 01 rjy^:? hJfi Hzii. mtif. AuZn 
i:Au«oaJl3&»<?>:«^§ixi.pfii«Sil 2i;^ay:$'i^h 
10 GaAs^ltC«, Mtlf. AuGei:Au<?)« 

mti^^m^^tihnmmmi 3if-:iv-^^Y\.x\^h. 
[00311 ^wm.mm^\^-^mm.<rmk\is.. k 

^S;^+0. 7%$r^-rS-2-:><7)#Fil5t3y:J'^'h 
■rS5fc<f^ b-« 1 4 . 1 7atmSJl 1 6*«. -eixm 

Z.ixh%ijA H« 1 4 . 1 7&lX|S|gJl i 6 ^ JgfiS 

[ 0 0 3 2 1 -P* 0 . fif*<50raMjii*f. 7 -y K;i8<7) 
'J >y v-'SB^a-d^^cT);^ h UXtcgH t. mmmzl-yffi^ 
20 FJi5^^?l-55gOM;^^36^^tTV^yi^^^«», 

{i. m2i,z^'tXiiz. f-ib. 2-:>c7)#Fii5tC3y^ 
i?>-r.S3ii;<?-f Hai 4, 1 72ilXKSei 6{c§[o5g 

'om^ixtixiiKzbizj:*). mmmz2'o</>^pm 
5 izmi^^ifi^ t -& i 0 izmm, Ltii><7)vhi>, 

[0 03 3 1 ta!-5T. ^5-y HS8WJ •yi^'gP^^^.CO 
X h l^xitzmm-t^ 2 -zxry^pM 5 O?! ^3g ^m.Mt. 

1 4 . 1 imm^ 1 6t05l-53f OS^^tc 
J: 2oc7)#F« 5 l:^e<jfc:4t-5£aiM;?i^t=:J: 0 

30 [00341 :Li\.\.zi. 0 . «^ofitMfll«iS:tciea-r-l> 

h:L):.1fX'%h. 

[003 5 1 ^*3, ^\->m'0m.7i--^^-thm\t. %i1A 
HJil4. 1 7St/^KffiJil 6<0d*>c0iJ'-^<i:i, lo 

&mi^-hh^\.zM. mL\bmitfzm ( u -ys^'ge^^c 

[00361 03li, @l<0*«fc*>{tSAl«0«^ 

at/^M^^Aa/acog^Sr^LTV-g.. 3t 

;<f-f 1 4 . 1 isafwmm 1 6 *»'-en-eix?i ->3S o 

e%^^^hXo\izim.\.X\^h, t.tz. 

2oo#FJi5{i. -eix-eixfiass^t^j+o. 7%s-w 

50 f ^.i-dtcmSn-Ct^S.- 
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[ 0 0 3 7 ] ia4ii, :^^mcr)m2mm(r)mmi>zmi)?> 
[0038] :mm<rmm(i . ±M<^m i mm<rmmt 

6/xmc?DJKJi:2r^rL. nMOIno.s (Gao.3 Al 

0. 7 )o.8 Pij^^m^^tii>i^^-/)^m2ifim^^tix 

nM<7)lni-y (Gao.3 Alo.7)y P*>4>«^ 

[0039] ^m<^m-'m. (^^<7)m.) 

I nGaA 1 P^<7)*t^<55fflfigJt, 05xtf, I n 
<^fflrittfc^^i. 5 i: tci 0 i: *«-C# -& . 

^y-yVmiSMi. 1^2 5nm<7imM-i^L. In 
i-y (Gao.5 A 10.5 )y P;{)^^>?i^§it. floSIO 

[0040] 3fc{rV KS 1 9±tC{i, ^«»^^#FvStt 
S 2 0 *^?g^$iiT v-il, . d (JO^aM^ffF^Sttii 2 0 
{±. *<J6. 5nm<0lli¥^*t, I nGaP*»ii>«^S 

iX. |«J4. OnmOMJ?$-Wt. I ni-y (Gao.5 A 
lo.6 )y Pil^him.^iX. ^\'^^^m?^i^-0. 2% 

<rmmm2 1 ttf-hm^^ixx^^h. ##F®5{i, ist 

[0 04 1] tJt, 2-:)C7)#FJi5{i. ^fcHatC. 

m?^<r>m.) {4. ^S-JlS-ffi^-r-l. I nGaA l P^SOW 
^cOifflfiiUt, 0!|i.{f, I n<^fflmS:^;t&.li:tCj:'5 

[0042] ^M»^#FvSttJl 2 0 JitCfii. f«j2 5 n 
mcO^JPSr^TL. I ni-y (Gao.6 Alo.s )y P*> 
hm^^fi. ^I^SSOM^^^IJ-O. 2%(n%ii^ K«2 
2*<?^^$ixTV^S. 

[004 3] 3fe;<r^ HJi2 2±tC«J, ^0. lAimOJl 
Jf?:fi"t. pM<^Ini-y (Gao.3 Alo.7 )y P*» 
/?>flifig§ti. ?i-o5S0M;?i^*«J-O. 2%<n9=7-/Ym2 
3im'Su^fC(:\^h. 9'y'yYm2 3l.\.Z\t. pM<7) I 
no. 5 (Gao.3 Alo.7 )o.5 PA^^>:B^§^^-I> ^ 7 

1. 6jumcoy -yv-'SP^i-i:. Cl^U -yi^WOMiHi^l^ 

[0044] ^'7-yKa80U>yi/|SP^±Ui:. *?»50 
nmOl^Sr^rt. I nGa P*»^>«^$ix&rJ>':J'^' 
Mi9*?Jg«$ilTV^S. 7 y KJiSOU -/i>^%<r> 
Wm>Z\i^^h\. Q>p.m<rmM^^\^. nMcOGaAs 
*>'b«^SitSmSg:^o .y S 1 0 *5Jg^SitT V ^ S . 
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ay:?i?hJI9Jiat^«SE:^u>y^ifi 0±tcJ±. $«; 
3. Ojum<OKffS:^L, pS<OGaAs*>^^g^$ix 

[0045] nv^^Vm \ ItCJi, t^Utf. AuZn 
fcAu<^®e*»ii>«|R§nSpfiimffil 2*<=7>':J'^h 
GaAsS^KlJi. mX-M. AuGei:Au<7)a 
«3!!^'?>^fi£$ixl.n|i«®l 3*^3^:5'^ hL-CV^|>, 

[0046] isimmi^m^-^m(r>^\±. a 

0 . 7 20<0#Fa 5 fcHSSf-TS ^ 

10 7'yKS2. 8<7)— ^ (IP*>. ^7>yKiI18. 2 
3 ) . it;{f^ HJi 1 9 , 2 2&t^l^fiB2 1 ^fx.^ 
a^loSgOM;^^ (Mi-Jf, ««J-0. 2%) SrW^Sia 
.IfL^, 5 y 1 8 , 2 3. K® 1 9 . 2 

2 atXI^Mil 2 1 t ;^v:^.tcS) S . 
: [ 0 04 7 ] i?. >y HiI80 

U -y i^'SStJJ-** h fc^H L . 2 oco* 

^m's\z^\-)m.^m7^ifi±\:.x\^tzf^izm:fi-. *^Bjt* ' 

{4. ^-i^, 20<0#FiI 5 tcPS^f -i. 7 -y K» 1 8 . 
2 3 , 3t;if-f HJi 1 9 , 2 2-mnwm2 1 tc5lo5iO 

20 M;^^S:AixTl3<C:tJcJ:'), #ffiWc2^0#FJ15 
{z'S^m.ih.tl^^ t S i d t^lS^ L 7t t co-C'S) h . 
[0 048] t^-:>T, ^5«y h'Ji8cO.!;-yi^'g5:}h*>^<7) 

'?=7vYm\8. 2^.%i^^Ym\9, 2 2mmM. 

m2 1<r)B\':>^'0mMzX'oX2 -?CO#FJi 5 

[0049] ZtHzX 0 , *ff40f^^)il^^teH-f--g. 
#F«C0S A{4^ < ^ . T E ^: - h' C031^S3{)-'T 

[0050] 'Srfc. *IIMco?g®c7)di^, floSgOMT/^ 
^ 5 -y Kill 8. 2 3, 9, 2 2&t^ 

I^MJi 2 1 (D±X izmfl(Oi)<^^m'ht « H 5 
ia4c^#«t:fctti.A 1 C7)m^Rlfmi^A a/ atom 

[0051 ] ^^mX'ii. ^7-y HSl 8, 23, 
>f K« 1 9 . 2 2ai/|^SJi2 1 *<mm?l-^3S0M 
40 ;^1fy-0. 2%^*t-SJ:5fc««LTV^^. t/c^ 2 
O0#FJi5{i:, ^tii'tlSXm^¥3+0. 7%s-^rr 

[0052] iict;. ±Mcr>m 1 |IS6c7)}^.®tci3 
V , #FJi 5 <?DS;^ i: #F« 5 <?5 jgffl«?3Jl<!0S;^)^ 

}f(DXo^j:mmzhhi}^-^\,^xmm-t^. t-r. #f« 

m^trd^ ^LCOmeO^l-y^^^m^^ (Aa/a) g . # 
F«5iO;i$$:L, , #Fii5<7)Sc$:ni:i5^-r-Si:. 
#FS5tC;tti.ffi^M;V (Aa/a) , {4, (1)^ 
50 icAO^Six-^. 
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, = - ( Aa/a ) g Xd/ ( Li 
t = ( a ' -a) /a 
I = ( a ' " — a ) /a 



[00533 

(Aa/a)« = - (Aa/a) g Xd/ (L» Xn ) 
(Aa/a) 
(Aa/a) 

fit, ali. ««10t&?^gc. a 

[ 0 0 5 4 ] ^±3. mtlt. IMcom 1 IISS<7)?g©T' 
{i, ^l-^SiOMASr^f-sati, 3t;4''-< H«14. 17 
SymSJf 1 ±^<^m2|li6<^®-C«. 51 10 

o5gOS;?^$r*-r&«{i. i?7>/KJ118. 2 3, 3fcy 
■^H®19. 2 2at^MS2 1-CS>-l.. * 
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